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Introduction
Men engage in more market work than women. What has not been thoroughly examined, and indeed has been almost ignored by economists, is gender differences in the total amount of work-the sum of work in the market and at home. Despite the obvious importance of looking more closely at how people spend their non-work time, relatively little attention has been paid to describing its patterns and examining its determinants. A few studies have considered how the price of time affects the distribution of non-work time (Biddle and Hamermesh, 1990; Kalenkoski et al, 2009); and Freeman and Schettkat (2005) have examined possible trade-offs between market and non-market work in a few countries. This line of inquiry has been limited by the relative paucity of available data sets. This absence of data has begun to change, and that change enables us to examine gender differences in the allocation of total work time.
The issue of gender differences in time use is important for a number of reasons. First, because the amount of work (and thus the utility from leisure) is one of the crucial arguing points in the "gender wars," simply discovering new facts about it is important. Second, the determinants of those facts allow inferring how patterns of work by gender change as economies develop. Third, by generating new explanations for patterns of gender differences in the amount of total work, we may provide an impetus for using similar theories to examine other differences in the allocation of time. Finally, these facts and the related theoretical discussion impose restrictions on a variety of economic models.
Our purposes here are to document in much greater detail a fact that has been essentially ignored by economists and that appears unknown to the public, and to offer and test some explanations for it. In the next section we describe what we mean by market and household work and examine the gender breakdown of work at home and in the market using time-diary data from 27 countries. Whether the facts that we adduce in Section 2 are novel, and whether they are already widely known, are examined in Section 3. Section 4 considers some possible explanations of our findings and indicates which ones seem inconsistent with aggregate data.
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Section 5 examines some micro-econometric evidence. The end result is a variety of facts and the ability to rule out some explanations for them. Section 6 indicates how these considerations might be used to inform how we model a variety of economic behavior.
Gender Differences in Market and Home Work
In order to examine gender differences in work we need to devise general rules that allow activities to be classified as work. We follow standard practice, defining market work as time spent for pay (or in unpaid household production for the market). We assume people would not be working the marginal hour in the market if they were not paid. In the economics literature market work has generally been treated as the complement of the aggregate of all activities outside the market-implicitly all uses of non-market time have been assumed to be aggregable.
Household work includes those activities that satisfy the third-party rule (Reid, 1934 ) that substituting market goods and services for one's own time is possible. We define total work as the sum of time spent in market work and household production. Note that we do not and cannot examine gender differences in the consumption value of the average or marginal minute of market or household production; all we do here is estimate, and then try to explain differences in the total amount of time spent in productive activities.
Throughout this initial empirical section we define the aggregates of activities as similarly as possible across the countries under study. Respondents in these studies are given a time-diary for one or more recent days and asked to account for all time during that day. The respondent either works from a set of codes indicating specific activities, or the survey team codes the descriptions into a pre-determined set of categories.
Time diaries have the virtue of forcing respondents to report a time allocation that adds to 24 hours in a day. Also, unlike retrospective data about last year's or even last week's work time, while the time-diary information is necessarily based on recall, the recall period is only one day.
The shorter recall period and the implicit time-budget constraint suggest that information on 3 market work from time diaries is likely to be more reliable than the recall data on time use from standard household surveys. Most crucially, time diaries provide information on non-market activities that is generally unavailable in labor-force surveys.
The aggregates from Australia, Germany, Italy, the Netherlands, Spain, the United States and Israel used here represent our own calculations from micro data. We added aggregations based on published summaries of recent time-diary studies from seven wealthy EU countries (Belgium, Denmark, France, Finland, Sweden, the United Kingdom, and Norway) and three transition countries (Estonia, Hungary and Slovenia) from Aliaga and Winqvist (2003) ; from various published summaries describing the results of time-diary studies conducted since 1992 in Canada, Ireland, Japan and New Zealand, and Benin, Madagascar, Mauritius and South Africa (from Blackden and Wooden, 2006) , and from Mexico and Turkey. 1 Definitions of total work are shown in the Appendix. Obviously they are not identical across countries-but they are identical across gender within country. We cannot prove the absence of a systematic bias in the aggregations of results in each diary toward counting as work activities those performed especially by one gender or the other; but for our cross-country results to be biased would require systematic errors that are the same in most countries' methods of categorizing work activities.
Among the 27 countries women's (unweighted) average total work is 446.4 minutes per day (s.e. = 8.6), men's is 421.7 minutes (s.e. = 8.9). Women's total work significantly exceeds men's in this sample, albeit not by a huge amount. If we restrict the sample to the 14 wealthy non-Catholic countries (2002 real GDP/capita above $15,000, from Heston et al 2006) , the averages are 440.1 (s.e. = 7.4) and 431.4 (s.e. = 7.5) respectively, a statistically insignificant 4 gender difference in total work. 2 We refer to this striking outcome henceforth as the iso-work phenomenon. This finding implies that there also is gender equality in the total of non-work time consumed in rich nations that lack a Catholic cultural background.
The scatter diagram in Figure 1 Furthermore, the relationship appears to be nonlinear, with gender equality being approached or even reached at a sufficiently high level of personal income.
Based on these results we cannot claim that gender equality in total work holds at all times and places. It does not hold in middle-or lower-income countries today or in predominantly Catholic countries. Perhaps if more data were available on still other countries, the conclusion might change; but based on all the available evidence the results suggest strongly that iso-work 2 We classify Belgium, Spain, France, Italy, Ireland and Mexico as Catholic countries, as they are the only ones with large, at least nominally Catholic majorities.
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The statistic testing the joint hypothesis is F(2,24) = 8.18, p=.002.
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characterizes average household behavior and labor markets in rich non-Catholic countries.
Moreover, the cross-section evidence suggests that iso-work is approached as real incomes rise.
Novelty and Knowledge
The iso-work fact has been hinted at by several sociologists. Robinson and Godbey (1999) show that it describes the average of (recall and time-diary) data from 14 countries from the 1980s and early 1990s; and Gershuny (2000) shows that it roughly characterizes the two averages over a similar but still smaller sample of data sets covering the 1960s through the mid-1990s. No study has demonstrated it using data sets that were as well-harmonized as those that we used here, nor has one shown how closely it describes average outcomes in individual countries.
While iso-work is not new to the sociology literature, it appears not to have been studied by economists. The difficulty, however, is that it has been swamped by claims in widely circulated ethnographic studies (Hochschild, 1997, and The results are shown in Table 1 , with the categories ≥10 percent or ≤-10 percent combined for presentational ease. The majority of respondents in each group believe that
American women perform at least five percent more total work than men. Assigning half the respondents who state that there is equality to this category, in all samples we easily reject the null hypothesis that the proportions stating that men work less or women work less are equal.
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4 Explaining the Phenomenon: Which Theories Can or Cannot?
Market-based Forces
Assuming iso-work is a fair description of behavior in many rich countries, it is natural to try to explain it as the outcome of market forces that differ across countries but present women and men within each country with similar economic choices. This is a difficult task. To start, economic theory would predict iso-work as a market outcome if men and women: 1) had the same preferences over work and leisure -or at least could be approximated by the same representative agent; 2) faced the same market wage, net of taxes and other costs of participation, and 3) had identical productivity in home production. To deviate from this set of implausible symmetry conditions and still obtain iso-work as an equilibrium outcome, additional restrictions on preferences, prices and endowments are necessary. For example, if goods produced at home are perfect substitutes for market goods, and the representative man and woman have identical Cobb-Douglas preferences over leisure (and no differential disutility from hours supplied in either type of work), then the combined supply of hours to market and home production is constant and identical across gender. Because these assumptions are hardly more plausible than the symmetric and symmetric-and-equal assumptions, iso-work as a market outcome seems more likely a coincidence than a central tendency across economies robustly predicted by theory.
The task becomes even more difficult when we try to explain deviations from iso-work in developing countries and their tendency to disappear as economies develop. Assuming substitution effects dominate income effects, economic theory predicts that a rise in women's relative wage (i.e. a decline in the gender wage gap) will lead to more work in the market by women relative to men. The impact of this increase on the relative amount of home work should be in the opposite direction, so that the effect of a change in the gender gap on the relative amounts of total work is ambiguous. Unless, however, additional market work is offset one-forone by reduced home work, a rise in the female relative wage should raise women's relative total work.
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To examine this possibility, we use estimates of the difference between the logarithms of the medians of the distributions of males' and females' wages produced by Polachek and Xiang (2009) for 19 of the 27 countries used here. The first two columns in Table 2 present leastsquares estimates of equations describing female-male differences in market and total work across countries as functions of the gender wage gap. The results on market work are consistent with an upward-sloping relative supply curve of labor. The market work effect, however, dominates the household work effect, so that we find that the female-male gap in total work is also positively related to the female-male wage ratio.
These findings are not affected by the inclusion of real GDP per capita, as the estimates in Columns (3) and (4) show, nor are they affected by adding the indicator for Catholic countries.
That the GDP variable is only marginally statistically significant, whereas Figure 2 suggested a strong negative relationship with a diminishing slope, arises from the exclusion of many of the poorer countries (for which relative wage data are unavailable). Despite the quality of the estimates, the equation in Column (6) describes below half of the variance in the gender difference in total work across countries. The difficulty is that in 14 of these 19 countries these differences are clustered within five percent of equality, while the gender wage gaps in these data range from 0.07 to 0.69. Something besides equality in relative wages or differences in per-capita incomes is causing the pervasive absence of gender differences in total work.
Bargaining, Matching and Imitation Within Couples
A different perspective on iso-work arises from the literature on household behavior (e.g., Lundberg and Pollak, 1996) . In this view, the gender wage gap reflects differences in bargaining power in the household, as it would be regardless of whether one views spouses' behavior as described by a unitary or a collective model. By this criterion, we should expect to observe men working relatively less in total when female-male relative pay is lower, if preferences over leisure 9 are normal. 5 The estimates in Table 2 imply the opposite result. Where one might infer that men have more bargaining power, as measured by relative wages, their total work is in fact greater.
A second possible explanation for some of these facts is that husbands and wives pay attention to each other's labor and leisure, and gender equality obtains at the means in rich countries because most adult men and women are married. An explicit test of the notion that gender iso-work is generated by husbands and wives focusing on each other's work effort as part of marriage comes from examining inter-household dispersion in the within-household gender total work gap using data on couples. This examination is not possible for the U.S. in 2003, so instead we use the much smaller 1985 U.S. Time Use Survey. We use averages over three days from the 2001/02 German data and over two days from the 1992 Australian survey.
Figures 3-5 show frequency distributions of within-household differences between the average daily total work of wives and husbands in the U.S., Australia and Germany. While the distributions are symmetric around means of zero, the implied dispersion is large. Regressions within each country of the wife's total work time on the husband's explain only 9 percent of the variation in the U.S., 29 percent of the variation in Australia and 35 percent in Germany. We do find evidence of complementarity of spouses' total work (and thus of leisure), but most of the dispersion in intra-household differences in total work remains. 6 This evidence is inconsistent with the assertion that the iso-work phenomenon stems from the alignment of behavior within a 5
Consider a large class of models in which spouses derive utility from consumption, which is public and joint to the couple, and separable in leisure, which is the time-budget complement of total work time. The couple must produce a fixed amount of public consumption at home using a constant returns production function of each household member's time, without prejudice to the relative efficiency of the man or woman. Assume that the joint family decision is to maximize a weighted sum of utilities of the two household members. The solution to this two-stage problem is a labor supply rule which implies iso-work if and only if each utility weight equals the percentage deviation of the respective gender wage from its average. Thus the greater the excess of male over female wages, the lower men's total work relative to women's. See for example Knowles (2010) .
couple, perhaps not surprising given Cigno's (2009) demonstration that iso-work could result from non-cooperative equilibria, which are less likely within marriage. Another possible coordination device that we explore here is a social norm for leisure that generates a form of interdependent utility among agents and serves as a focal point for the determination of total work. Social norms have been increasingly incorporated into economic models, and they provide important additional insights and modifications into how we view markets as operating (see Fernández, 2010 , for a discussion). In our context, peer pressure leading to a desire to conform to a common social norm for time allocation mutes market incentives and weakens the impact of individual tastes. As a result, time use becomes more similar across individuals. 8 If the social norm is strong enough to drive agents to conform fully, we obtain the iso-work result suggested by the data. A simple model of social norms is not sufficient to rationalize our observations. The empirical difficulty is that iso-work coexists with significant within-gender (and more generally within-group) heterogeneity of leisure. This is inconsistent with a simple single-norm account, 7
By extension, it is also inconsistent with a model of matching and search in which total hours worked are chosen to increase the chances of a successful match.
because, as the penalty for deviating increases, the labor supply of each individual converges to a common, gender-neutral norm regardless of the wage. 10 While a strong norm bridges the gap between male and female leisure, it also suppresses any within-gender heterogeneity of leisure, which is a central feature of the data.
One way to avoid this feature is to allow multiple local social norms, unrelated to gender. 11 Suppose each gender is stratified into social clusters that are defined by relative position in the wage distribution. For instance, males and females above their gender's median wage may share a common leisure norm, and there is another leisure norm below the median wage. Agents could just as well be clustered according to the color of their eyes, the month in which they are born, or the neighborhood where they live. The crucial assumption is that the clusters are defined by gender-neutral characteristics. 12 In such models the greater the number of clusters or interacting groups, the more likely that iso-work can obtain.
The findings presented in Section 2 make it clear that total work does vary across countries, region and over time. Since one might rationalize iso-work by social norms by arguing that they serve as a coordination device between male and female total work, we must also explain how norms can vary. This is most simply done by endogenizing the norm.
A social norm theory of leisure can produce the negative relation between female-male differences in total work and GDP per capita in various ways. The first relies on the link between economic development and increased gender neutrality of social reference groups. A model of social clusters can account for the reduction in the female-male total work difference as GDP per capita grows, provided economic growth is positively correlated with the adoption of gender-12 neutral reference groups. Suppose that at low income levels there are two leisure reference groups: one for men, and one for women. This might be due to tastes for discrimination, for example, which are correlated with income level. Then, trivially, iso-work does not hold. If gender-oriented social clusters are replaced by gender-neutral reference groups as income rises (e.g., at quantiles of income distributions), development will be associated with convergence of the total work difference.
A second variant assumes that the cost of deviating from a social norm is positively related to the wage. Consider the simple one-norm model when people are harassed for deviating from the norm. Perhaps instead of suffering the direct utility loss envisaged above, deviants lose time fending off their critics, mending their reputations, or battling inner guilt feelings at the cost of time available for work or leisure. At a low wage or level of development, the weight on the norm is low, so that the intrinsic optimum is the main determinant of leisure. At a high wage or development level, the social norm becomes the sole determinant of optimal leisure. As the wage-the value of time-increases, so does the cost of deviating from the norm, resulting in a smaller deviation.
A final possibility is that there is a social stigma attached to female participation in market activities. Goldin (1995) assumes that blue-collar, but not white-collar work by a woman entails a fixed utility loss. Imagine a simpler scenario in which any positive female market activity is stigmatized, and there is no social norm beyond this stigma. If a woman works in the market, her utility is diminished by a fixed penalty associated with the stigma, while conformity to stereotyped behavior yields positive additional utility. Staying home is optimal as long as the utility differential exceeds the valuation of market participation. 13 Development and the 13 An alternative justification for the correlation between the strength of social norms and GDP can be inferred from experimental work conducted in rural Africa (Ensminger, 2004) . One reason for the strength of this correlation may be that the physical demands of market work during the early stages of industrialization penalize women so that they must work more hours in order to supply the same productive effort as men.
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concomitant rise in wages reduce the impact of gender stereotypes on behavior. In that respect, development makes men and women behave, ceteris paribus, in increasingly similar ways.
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Exploring Social Norms as an Explanation of Iso-work
An explanation based on social norms is difficult to test directly but does provide some guidelines for considering the data. Any test based on arbitrary sub-groups in which the gender ratio differs is excluded by the theory. Conditioning on outcomes (e.g., examining differences by gender among paid workers) both violates the orthogonality condition and confounds effect with cause.
We can, however, perform several indirect tests of the consistency of social norms with observed behavior. None of these can validate the role of social norms to the exclusion of other explanations; but each offers a chance to examine whether social norms are inconsistent with the facts presented here.
One way to examine this is to infer whether differences in attitudes about gender roles are related to international gender differences in total work. Respondents in the World Values Surveys (WVS) were asked whether they agreed with the statement, "When jobs are scarce, men should have more right to a job than women." We see this question as indicating that the society views treating men and women differently as being socially acceptable. Figure 6 presents a scatter diagram relating averages of these data for the most recent year before the time-diary survey to the female-male difference in total work for the 21 of the 27 countries used in Figure 1 for which they are available. The scatter and the highly significant relationship between the gender total work difference and this attitudinal variable suggest that, where the expressed norm about the labor market favors men, women perform a greater share of total work.
15
One might argue that this diagram merely reflects generalized cultural differences. To examine this possibility we use a general measure of attitudes toward work in the WVS: the fraction of respondents agreeing that it would be unfortunate if there were less emphasis on work in the future. The scatter of this variable and the gender difference in total work by country is shown in Figure 7 , along with the regression relating the two. The fit is much worse than in Figure 6 . Taking this argument one step further, we obtained an attitudinal measure from the WVS that is unrelated to attitudes about work-the fraction of respondents stating that they are very proud of their nationality. 16 The scatter and regression of this variable and the gender difference in total work in Figure 8 show no relation between the two. 17 With no claim of causation, the exercise does at least suggest a link between differences in total work and specific attitudes about gender roles in work.
Evidence on norms in this context can be gleaned from the behavior of immigrants from nearly the same set of countries for which behavior is depicted in Figures 6-8 (see Fernández, 2007 15 We also experimented by holding constant for average educational attainment in each country. While its inclusion did reduce the significance of the equation depicted in Figure 6 , the estimated effect was still (barely) statistically significant. Educational attainment is affected by the same cultural forces that determine these attitudes, so that its inclusion in the estimates may be incorrect. 16 All the data can be downloaded from http://www.worldvaluessurvey.com/. The second and third questions on values are: 1) "Please tell me, if it were to happen, whether you think it would be a good thing, a bad thing, or don't you mind: Less importance placed on work in our lives." 2) "How proud are you to be [Nationality]?" not incorrect, male immigrants from those countries where people believe that men should have priorities on jobs will work less in total than other immigrants, other things equal, while women from those countries will work more. At the very least, the difference in the effect of this attitudinal measure between men and women will be negative.
The results of this estimation are shown in the first two columns of Table 3 . All of the vectors of demographic variables are significant (and ignoring them does not change the estimates of the impact of the attitudinal variable on total work time). The crucial variable is not significantly different from zero, The effects are, however, of opposite sign-negative for men, positive for women, as expected; and the difference between the effects, shown in the bottom row of the Table, is significant at the 95 percent level in a one-sided test.
The impact of attitudes about gender roles on immigrants' work time is not small. The Table also shows the range of average responses on this question in the sending countries. Using this range and the difference in the impact of this measure on work times by gender, the effect of going from the least to the most "sexist" sending country is 97 minutes-21 percent of the average total work time in this group.
The remaining two pairs of columns in Table 3 present the same specifications but with the other attitudinal variables substituted sequentially for attitudes about gender work roles. The differences between the effects of the attitudinal variables on total work time differences by gender are much smaller and not statistically significant. (Indeed, the impact of concerns about the future of work is more positive among men than among women.) These results demonstrate that the estimates in Columns (1) and (2) are specifically related to attitudes about the gender and work, not to general differences in attitudes among the sending countries.
A second microeconometric examination of the possible role of social norms in affecting (1) and (5) of Table 4 . Following a now-substantial literature on the role of peer effects in behavior (see Borjas, 1992 , for an early example), in Columns (2) and (6) we add to these variables measuring the average work of wives in the particular wife's education group (four in Germany; three in Australia), age group (<40, 40-54, 55+) and region (West and East in Germany; New South Wales, Victoria, Queensland, and other jurisdictions in Australia).
Columns (3) and (7) add controls for the wife's own demographic and family characteristics. In both countries the addition of these peer outcomes improves the ability of the equations to describe the wife's total work conditional on her husband's. Except for age for Germany in Column (3), peer outcomes of similarly-situated wives have significant impacts on the total work of individual wives.
One might argue that these results merely reflect Manski's (1995) reflection problem.
We cannot demonstrate causation conclusively, but indirect evidence suggests that our results do not arise solely from the reflection of one's own behavior. One solution partitions the German and Australian samples into halves, calculates peer averages for one half-sample and includes them in regressions like those in Columns (3) and (6) based only on the other half-sample. The results of re-estimating the equations on the second half-samples differ little from those shown in the Table. These similar results cannot be based on reflections, as the half-samples are different.
Individuals in the half-samples may, however, be responding to their own unmeasured common characteristics rather than to the behavior of their peers. There is no way of circumventing this potential difficulty completely, just as in the larger peer-effects literature extricating common effects from responses to peers' outcomes is exceedingly difficult. In the case of Germany, however, we can probe a bit further by including in the regressions describing wives in 2001/02 peer outcomes based on wives included in a nearly identical survey in 1991/92.
Those results are presented in Column (4) of Table 4 and should be compared to the results in Column (2). While the impact of wives' peers' education is attenuated when we include lagged values, the impacts of peer outcomes in the same age group and region, although weaker, are still highly significant statistically.
Conclusion: Implications for Economic Modeling
We have presented evidence suggesting that men's and women's total work in a large group of rich countries does not differ significantly and have dubbed this apparent phenomenon "isowork." This phenomenon has been hinted at but glossed over by a few sociologists but does not appear to have entered into the conventional wisdom held by economists, sociologists or the public. It could be important for modeling in a variety of areas of economics, and we have attempted to explore one of the many potential explanations for it, namely the idea of social norms. Whether that explanation is the best one is unclear; but the difficulty accounting for the results with conventional, neoclassical economic theory is suggestive of the value of models with social interactions. Our exploration sheds light on what might be required to explain the apparent iso-work phenomenon.
The first implication of our findings and attempts at explanation is linked to economic development. Our evidence documents convergence of total work across gender with GDP per capita. We show in Section 4 that this convergence can derive either from increasingly genderblind assignment to reference clusters with strong norms, or from a convergence of gender wageoffer distributions to a common one. The past half century has also seen secular, albeit slow convergence in gender wage differentials. These two phenomena are probably related, but what is their source? Has technical change augmented female market production relative to that of men?
Is technical change in home production generally labor-saving (see Greenwood et al, 2005) ?
How have interactions of these two types of innovation combined to generate convergence in total work and the returns to market work? Examining these interactions without considering gender roles (e.g., Ngai and Pissarides, 2008 ) is a useful step; but given the significant differences in gender roles in less developed countries, understanding growth and development requires 18 accounting better for the convergence of total work and changes in the relative amounts of market and household work performed by men and women. This is especially true considering the different roles played by physical and intellectual attributes during economic development (Clark, 1940 modeling of the household has been incorrect, and market earnings do not generate power in the household. A final alternative is that earnings do generate power, men are not altruistic, but the average man's utility from his market and home work exceeds that of the average woman's from the same total amount of work. This last possibility would formalize ideas of the few sociologists who have confronted the issue (e.g., Mattingly and Bianchi, 2003) . Yet this possibility shifts the discussion to why women find their work more onerous than men find theirs. Why, e.g., is the marginal minute spent in an office dealing with recalcitrant colleagues and supervisors more pleasurable than the marginal minute spent baking a cake?
Our results suggest the potential importance of going beyond standard neoclassical models to analyze social phenomena. Our inability to use neoclassical models to predict the patterns and correlates that we have demonstrated and their apparent consistency with some implications of some models of social norms suggest that this may be a fruitful approach to the study of labor markets generally. 
